The HPRS-103 strain of avian leukosis virus (ALV) was isolated recently from meat-type chickens and is a member of the avian leukosis-sarcoma virus (ALSV) group (Payne et al., 1991a) . It induces myelocytic myeloid leukosis, nephromas and other tumours in meattype chickens, but shows lower oncogenicity in most Leghorn strains (Payne et al., 1991b) . Studies of viral interference, host range in chickens and quail, and virus neutralization properties of HPRS-103 ALV or its Rous sarcoma virus (RSV) pseudotype have indicated that the new isolate does not belong to virus envelope subgroups A, B, C, D, E, F or I, nor, on the basis of its group-specific antigen, to pheasant virus of subgroup G (Payne et al., 1991 a) . On this basis, it has been tentatively suggested that it could belong to a new subgroup, J.
We report the results of host range studies with RSV(HPRS-103) in cultured cells from a number of other avian species, conducted with a view to providing further evidence for excluding the new isolate from the recognized envelope subgroups. Known susceptibility profiles of avian species used in this study are shown in Table 1 , based on data from Vogt (1977) and Troesch & Vogt (1985) . Two jungle fowl species were used for which no previously published information is available.
The Bryan high titre (BH) pseudotype of HPRS-103 ALV was prepared by activation of R(-)Q RSV-transformed non-producer quail cells (Crittenden et al., 1979; Payne et al., 1979) . The BH-RSV pseudotypes of subgroups A, B, C, D, E and F used were RSV-(RAV-1), RSV(RAV-2), RSV(RAV-49), RSV(RAV-50), Vogt (1977) and Troesch & Vogt (1985) . t S, Susceptible; SR, semi-resistant (efficiency of plating <0.1 to 0-001); R, resistant (efficiency of plating <0-001); R/S, individuals segregate for susceptibility or resistance depending on chicken strain; ?, not reported.
RSV(RAV-0) and RSV(RPV) respectively (Weiss et al., 1982) . Secondary cultures of embryo fibroblasts were prepared from 12 avian species. Chicken (Gallus gallus domesticus) (line 0 C/E) and Japanese quail (Coturnix japonica) embryos came from Houghton Laboratory strains (Anonymous, 1987) . Commercial sources were used to obtain embryos from common (ring-necked) 
(Cairina moschata) and domestic goose (Anser anser).
Embryos were taken at the midpoint of their incubation periods, primary cultures were prepared and cells were stored at -160 °C in medium containing DMSO prior to use (Spencer, 1987 -103) and the RSV pseudotypes of subgroups A to F were performed using standard methods (Solomon et al., 1971; Spencer, 1987) in medium containing 2 ~tg/ml polybrene (Toyoshima & Vogt, 1969) . All tests included assays on chicken (C/E) and quail cells (Q/BCD), with which other results are compared. The susceptibility of cells from three embryos from each species where available, or on the cells given to us, to RSV(HPRS-103) and to RSV of subgroups A to F is shown in Table 2 . Susceptibility or resistance is expressed as the apparent virus titre in log10 f.f.u./ml, and a difference in titre of at least 1 (efficiency of plating <0-1) was considered to denote a degree of resistance. Domestic chicken, red jungle fowl, Sonnerat's jungle fowl and turkeys were susceptible to RSV (HPRS-103) ; all other avian species were resistant, as shown by a difference in titre of more than 3. The phenotypes of the cells in response to the six subgroups A to F conformed, with minor variations, to those indicated in Table 1 . New information obtained was as follows. Red jungle fowl was susceptible to subgroups A, B and F, and resistant to subgroups C, D and E; resistance to subgroup D in cells susceptible to subgroup B appears to be previously unrecorded (Vogt, 1977; Weiss et al., 1982) . Sonnerat's jungle fowl was susceptible to subgroups A to F. Although the three common pheasant embryos were relatively resistant to RSV of subgroups B, C and, for two, D, the degree of resistance varied. Quail and Peking ducks showed some variation in degree of resistance to subgroup B. Guinea-fowl, turkeys and Muscovy ducks were susceptible to RSV(RPV) (subgroup F). In contrast to the data shown in Table 1 , only one of the three turkey embryos showed resistance (efficiency of plating of <0-1) to subgroups B and D.
The results in Table 2 indicate that RSV(HPRS-103) does not belong to ALSV subgroups A, B, C, D, E or F, as concluded previously (Payne et al., 1991 a) . On the basis of the results summarized in Table 1 , RSV(HPRS-103) differs from viruses of subgroups F and G in not infecting pheasant cells, and from these and subgroup I in not infecting quail, Peking duck or goose ceils.
Little information appears to exist about the host range of the subgroup H ALV, RAV-62, isolated from Hungarian partridge (grey partridge) (Perdix perdix) embryos (Hanafusa et al., 1976) . Its growth in C/E chicken cells has been reported by Troesch & Vogt (1985) . However it may be relevant that, unlike RSV(HPRS-103), an RSV pseudotype with an endogenous leukosis virus env determinant from chukar (stone partridge) (Alectoris graeca chukar) has a high efficiency of plating on Japanese quail cells (Chen& Vogt, 1977) . Apart from the uncertainty in relation to subgroup H, RSV(HPRS-103) appears to differ from all named subgroups. Therefore, we propose that HPRS-103 ALV should be adopted as the prototype for a new ALSV subgroup, designated J.
Although much is known about the genetic control of the presence or absence of cellular receptors to ALSV of subgroups A to E, there is little information about the nature of these receptors (Weiss, 1981; Payne, 1985) . However it is well established that susceptibility to infection is a cell surface phenomenon and that receptors interact with the viral env glycoprotein. Progress has been made in sequencing the env genes of ALSV and in identifying the variable regions that define the subgroups (Dorner et al., 1985; Bova et al., 1986) . A remarkable feature of HPRS-103 ALV and its RSV pseudotype is that all chicken lines tested are susceptible to infection (Payne et al., 1991a) , as are the related red jungle fowl and Sonnerat's jungle fowl. With the exception of turkeys, the avian species tested in this present study were resistant. This pattern differs from those for viruses of subgroups A to G and I, and must reflect the existence in chickens, jungle fowl and turkeys of common cellular receptors, or of alternative receptors, which are absent from the other species. It may be noted that, phylogenetically, turkeys are further removed from birds of the genus Gallus than are some of the genera which are resistant to RSV(HPRS-103). Limited extension of the host range of avian retroviruses can be a consequence of viral recombination (Tsichlis et al., 1980) , but it seems difficult to explain the wide host range of HPRS-103 ALV in chickens in this way. Sequence analysis of the env gene of HPRS-103 ALV, currently in progress, may provide clues as to the origin of this variant virus and the basis for its host range properties.
